Objective: The goal of this pilot test is to compare Kurjak's antenatal neurological test (KANET) results between high and low-risk pregnancies and see the feasibility of using this test on a larger scale in Brazil.
INTRODUCTION
Over the past 30 years, emerged the most important results on fetal behavior, through the evolution of ultra sound and important research of basic neurological development. It is increasingly evident that many severe neurological disorders, or minimal cerebral dysfunctions, originate from the intrauterine, instead of the perinatal or early postnatal period.
fetal behavioral patterns directly reflect developmental and maturational processes of fetal central nervous sys tem (CNS). Since, fetal brain impairment could interfere with the internal motor activity and fetal movements (or behavior) this could be used as a marker for fetal brain optimality. 37 Therefore, it was proposed that the evaluation of fetal behavior could give the possibility to discriminate between normal and abnormal brain develop ment, likewise an early diagnosis of different structural or functional abnormalities. 3 The challenge of modern perinatal medicine is to assess the integrity of fetal and neonatal CNS espe cially since many important functional neurological abnor malities such as cerebral palsy (CP) are still poorly understood. 8 The discovery of the continuity of neurological activity generated from the prenatal period to postnatal life, allowed the identification of those fetuses that could develop a postnatal neurological impairment. 3, 4, 912 The interest in fetal behavior started a long time ago with twodimensional (2D) ultrasound. 1315 Although 2D
ultrasonography documents specific fetal movements, only the number of movements was seen, not the quality. More importantly, simultaneous imaging of complex facial movements was impossible using only a 2D ultrasound. 16, 17 A technique was needed to enable threedimensional (3D) imaging of fetal facial movements in realtime mode. This technique was introduced a 4D ultrasound (3D in real time).
The first studies on fetal behavior by 4D ultrasound (4D US) validated that this method could help in better understandment of neurosomatic development of the fetus, beginning a new era in the understanding of neuro logical diseases that start during intrauterine life. 3, 1821 Thus, it was suggested that the assessment of fetal behavior in different periods of pregnancy could distin guish between normal and abnormal brain development and early diagnosis of various structural or functional abnormalities. 3 For evaluation of fetal behavior, Kurjak et al intro duced and described original scoring system called Kurjak's antenatal neurological test (KANET). 22 The parameters used in the test arose from a multi center survey results conducted earlier on fetal neuro behavioral assessed by 2D ultrasound (2D US) and combined with neonatal signs suggested by Amiel Tison. 21, 23, 24 The primary goal of this pilot study test was to see the feasibility of using KANET in highrisk and low risk pregnancies in Brazil, to develop and test adequacy of research instruments, assessing the possibility of a fullscale study in a reference hospital and designing a research protocol.
PATIENTS AND METHODS
During a period of almost 2 months, between November and December of 2014, KANET was applied in 51 singleton pregnancies between 28th and 38th weeks of gestation. Gestational age was estimated by the first day of last menstrual period and confirmed by the first ultrasound assessment.
Fetal behavior was assessed by 4D US. All exami nations were performed by a single experienced operator using Voluson E8 (GE Healthcare ultrasound, Milwaukee, WI, USA), with volumetric transabdominal 5 MHz transducer.
Each participant gave her informed consent to the study.
The study participants were those who came for an ultrasound exam in a private fetal medicine clinic, in Porto Alegre, Brazil. Were included 17 highrisk and 34 lowrisk pregnancies as controls. The inclusion criteria for highrisk pregnancies are presented in the Table 1 .
For assessment of fetal neurobehavior, we used a KANET scoring system 22 presented in Table 2 . Table 3 shows the interpretation of the KANET scores. After a systematic 2D measurement of fetal growth and examination of placenta and amniotic fluid vol ume, the mothers were offered an assessment of fetal behavior by KANET scoring system, using 4D US. The exam was performed while fetuses were awake. Moth ers should avoid food, coffee and tea for 2 hours before the examination. The examination maximum time was 30 minutes. According to the score result, fetal behavior was classified into three groups: normal, with total KA NET score of 10 to 16, borderline with total score of 6 to 9 and abnormal with total score of £ 5.
The description and the meaning of each specific movement and sign of KANET is described elsewhere. 28 The primary outcome was the usefulness of KANET to identify fetuses from highrisk pregnancies at neurological risk. Then we want to compare the scores between the highrisk and lowrisk group and, also, compare the KANET results between the highrisk group and subgroups of fetuses. Due to relatively small sample size statistical analysis is at present impossible.
RESULTS
In this prospective longitudinal study, the KANET was applied in 51 singleton pregnancies between 28 and 38 weeks of gestation. There were 17 pregnant women in the highrisk group and 34 pregnant women in lowrisk group.
The final results of KANET study, only high-risk patients showed abnormal scores (17.6%). 80.6% of high risk patients had borderline results while 85.3% of low risk patients were normal, both statistically significant. Table 4 shows the allocation of fetuses according to KANET.
The comparison of individual parameters for KANET score 0, between fetuses of low and highrisk pregnancies, there was a statistically significant difference for isolated head anteflexion, cranial sutures and head circumference, isolated hand movement or hand to face movements, isolated leg movement and fingers movements. There was no difference between isolated eye blinking , facial movements or mouth opening and gestalt perception of general movements.
On other hand, for KANET score 2, there was signi ficant difference between all the parameters. Table 5 shows the comparison of individual parameters in KANET.
For the three abnormal KANET results (score between 0 and 5), one was related to pregnancy condition (preec lampsia) and two were related to fetal condition (trisomy 13 and Intrauterine growth restriction). Table 6 presents individual participants assigned to the highrisk group according to prenatal diagnosis.
CONCLUSION
In the last three decades, there have been several attempts to create a diagnostic test for assessment of fetal behavior. Although several were important, none of them was implemented in daily practice. 22, 2527 KANET is the first prenatal neurological screening test based on 4D US technique and the first results are encouraging.
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We believe that KANET can separate serious structural problems associated with brain injuries. Therefore, our aim is to assess whether KANET really has the potential for prenatal detection of serious neurological problems as well as other causes. Although promising, the concept of KANET and its diagnostic value in the evaluation of fetal central nervous system integrity must be confirmed by studies that are underway in several research centers around the world, and we want to continue this research in Brazil as well.
In this pilot study, we saw that there are important differences between the behavior of normal and highrisk fetus, which is in agreement with other studies. 22, 2527, 3133 We also found that the vast majority of highrisk pregnancies had borderline KANET. On the other hand, lowrisk pregnancies most often presented normal results. But we need to do a bigger research to see the efficiency and effectiveness of KANET. This project was essential to analyze the feasibility of a study on a larger scale and we saw it was realistic and achievable to adapt the protocols, methods and instruments. In addition, logistical problems have been identified and we saw what resources (financial, staff) are needed for a planned study.
We have reached our goal in the study and found that it is possible to do KANET research on a larger scale in Brazil. We also saw the potential to detect and discri minate normal fetal behavior of borderline and abnormal in highrisk pregnancies using KANET.
